genation of 6 over palladium charcoal, followed by methylation with one equivalent of methyl iodide gave 2, 5-dimethyl-2 p-tolyl-cyclopentanone (8) , whereas treatment with 3 equivalents of methyl iodide gave 2-p-tolyl-2, 5, 5-trimethylcyclopentane (10). Both 8 and 10 were treated with a large excess of methyl lithium to afford the corresponding alcohols (9) and (11) , dehydra tion of which, in an acidic medium, gave 1 and 1-methylene-2-p-tolyl-2 , 5, 5-trimethylcyclopentane (12), respectively. Compound 10 is a structural isomer of cuparenone (15) found in the wood of an Indian plant.
Isolaurene 1, an isomer of laurene 2 which is the sesquiterpene hydrocarbon in some algae (Laurencia glandulifera Kutzing and Laurencia nipponica Yamada), has been well described by Irie1) and McMurry2) in the discussion of the structural elucidation of 2.
For the synthesis of 1, a lengthy route in cluding a tedious reaction was involved, when cyclopentanone was chosen as starting materi al.1) However, if cyclotene 3, used as a arti ficial flavor in various food items, is employed for the synthesis of 1, a simple and short route is expected.
The purpose of this report is to describe a simple synthesis of 1 and its related compounds 10 and 12, from easily available 3, as depicted in Scheme 1.
Benzylation of 3 with benzyl chloride and potassium hydroxide in methanol under reflux afforded 4 with a yield of 80%. Compound 4 was allowed to react with Grignard reagent prepared from an equivalent amount of magne sium and p-bromotoluene in ether for 10 hr at room temperature, followed by acidification to give a 1:1 mixture of 5 and 6, 78% yield. This suggests that the reaction may proceed via tolylation of 3 and 4, followed by spon taneous elimination of benzyl alcohol to give 5 and 6. When 3 was directly treated with 2 equivalents of Grignard reagent, the yield of 5 and 6 was only 15%, leading to the suspicion that the magnesium complex of 3 is more insoluble than that of 4 in ether.
In order to obtain pure 6 with a good yield, the conversion from 5 to 6 was examined under various conditions as shown in Table I . The best yield was obtained by heating under reflux with toluene containing p-toluenesul fonic acid as a catalyst, using an azeotropic water removal system (Dean-Stark trap). Compound 6 thus obtained was further puri fied by silica-gel column chromatography. Catalytic hydrogenation of 6 over palladium charcoal afforded 7 which showed a single peak on GLC. However, 7 appeared as two spots on TLC suggesting the possibility of two dia stereomers, 7a and 7b. In the NMR spectrum the methyl protons in 7a (1.06 ppm) are shifted slightly higher field than those in 7b (1.12 ppm) because of the anisotropic effect of the car bonyl group.
The alkylation of 7 with methyl iodide in THE using an equimolar amount of sodium hydride at room temperature afforded a mix ture of two products showing almost only one spot on TLC. Distillation of the products gave a mixture showing two peaks (Rt=4.2, 4.4 min) on GLC, 55% yield. The GC-MS spectra of these products showed the molecular weight to be 202 and indicated that the pro ducts consisted of two diastereomers of 8 (8a and 8b) or one diastereomer (8a or 8b) and another possible compound, 14. This was synthesized from 6 as shown in Scheme 2. Moreover, there was no evidence from the physical properties determined from TLC, GLC, IR and NMR for the presence of 14 in the methylated product of 7. Therefore, the two peaks on GLC were assigned to the dia stereomers 8a and 8b. The mixture of 8a and 8b was treated with an excess of methyl lithium to give a mixture of the possible diastereomers 9. Purification of the products using silica-gel column chromato graphy and preparative TLC afforded mainly two products having Rf 0.7 and 0.6 on TLC. These products showed the same retention time on GLC and similar patterns in the IR and NMR spectra. When they were refluxed in methanol containing a trace amount of hydro chloric acid, however, a single product 1 was obtained with a good yield. This can be well explained by the assumption that a water molecule was eliminated from 9 to form the possible product 1. Spectroscopic data of 1 thus obtained were in clear accordance with the reported data.1)
On the other hand, 7 was treated with 3 equivalents of methyl iodide and 2.2 equivalents of sodium hydride to afford trimethyl com- . ii) One-tenth of 9 (Rf-0.6) was treated as described above to afford 70 mg of 1. This product was identical in all respects (IR, NMR and MS spectra) with that obtained in experiment i). 
